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■R M » 

(2! b Hff£fflEl£Jf»B^ £ = - KTilfia 
E«**?ft4DNA. 

E*J£»ai,#*«fcRa^?*-, 

EWtftaL»4***a^?*-(iJ:0I**IE 
ft * fifcjgff teftf*. 

(5) b h F*RlBl&*«e** 3 - Ktitti 
KW$fcat,l»SI8ft*a^?*-i::J:t)Jfefft= 
lSnr:*»Ell(*t«L, Kttftttft^lBft 

( * * ± ffi H ffi I? ) 



f- K, ^CRLdi, (in vitro) TF 

»«t^j»E(:r iiffifl&tt*ir 

FT5DNA, fiftfcfc^?*-, Jf? ?f £ ft <* 

©*«pfEffl, * iutt^ ^rf 1 Ktcwr its 
t s ±KteH£*«s^ (ECF) . ifttt^mrfe* 

(FGF) , WfiKBtetfKE^- CNCF) , 
Jfc'htEEfc (PDCF ) . Jfc*r*3£»l& 

*»S^f (ECCF) ^t'^S!^T^4 e ;n 
«iC*Bte»«BB^©*f;, i^TF *« 

icte * w ft » «: r i # ^ t' f- k # i s e 4 * 
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fc&fl* 4 - 30000(2) 



t te is o « « & ± < k & h n r , a ff : s tt 

T***B©aEfr^c-.R«^«e;c. £ ft * T © 

FOffSTi:fi^Hiaft;:ftfcTfilF;:iHII. 
tttete©*«^^t6 c -s ?c (Biocher,. Eiophys 
Res. Cooiun.. |22^ U50. I960. 
i-jTl. C © H G F « 15 li , fFTSPTtttP**** 

StBSnft. *©flu * < ©flr J: T«B 

v if©«*fr £H G F L-T 

BffutEft, ;©i'htfi[ii*©HCFii. 2 a© 



HCFC7 - ;»E^::$^i^T^fi£lf;^^' 

Fj5fft:iJ^^f K£n- Kf 5*C2£-EH£3ff 

-5 •> h 6 c DNA©£«n££t,Mi*©-IS! 

t^n-rtLT, fc Mfttm R N A J: 0 WR * 
ft c D N A y ■< f y V - X *) t hHGFdlH 
~7 1- K t 3 - I't 4(filE?Cf ^^t i c DNA 

^o«fi^PltttlBftOcDNA7^77'I-J;0 
t hHCFcDNA^ff'ittS.CfcfcEffiLfc,, 
fit c D N A *SWT £ IB!fc£3i^ 7 ^ - 

*f«ILtt hHGFi£-?-A<!t5t5: tt 
AIT iDKAx KDNA^JtaL»4«» 
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r -r - - 7 hfi^^c, i^HGf ft ?y ;: t; 
2 7 RStBTJtT I 1 c ::fSa U'; : «3 « 

Be 3-3 i i t , 

: * B ^ ^ » l, -;• t r * ir m ; 

IS fi , 15 It V £' c K 8 * c w e h ■ £ -p a an I* r; 
fc'©*i*«teci'^*=>tt*i7r££r. * # <: ^ ? 

f KTtir:» 4 * tt J* » » © A ^ , HG FCC 

H G F ilSIfllVffitttwr i^'^^f K £ a £ 

CffB^K ftr 5 r- *>©#©] 

$ * A: t£ ifc , 7 -y MtttmRNA i Offla'.^ 

cDNA5-rr-7';-J:0, v » K & '1* *fi & * © 



R*r 

DNA. J: tffctffcftft:* 

r n t> *» , 7 h fff «■ te 7 -> h & ts $ k £ 
omtemm.i DmRNA^ciijfrfefrDNA^m 

M L , Rteiitt-^TcDNA^Y^^j-i/:!! 
ftt*DNA7'f / 7 '/'-tftSL, (2) -ft fit * 
=^ y ? Urf-T^ K^c -7\ 4tMitn:*tm^T 
»; tt . «ili77 'i-OKGFccDNAtf:lift 
ft»DNAt*tT4/:fc, ±Efttt. V It ? 
y hS*CDcDNA7'f77 'J -f f:li!ft't(»7 

^ y 7 ';-©*? i J - - > r ^ n l v * » s n 

?o->i.^^ir5 cDNAifclilfcfeitD 
NAtttltl/, w © ffc , f^U7 7 hfc*©H 
GF©c DNAtf:li»£j*DNA(^c-7c 
LT, t © U £ * 4 v * it tt IE te t* t © m ft N 
AitlK^:c '/ - ffj >t ? >; - 



4 - 30000(3) 



* ft If? i: J: -.T«l-->;:inf:DNAEW#,i t - 
fit K^lttCKGF^; ;BEf;i:I^v^ 

£ & £ r. tz * '■; =' 7 ? u *■ * K^*R"ni:ic» 

^ r. r; L: ^ H G F c D N A ^ hHCFSKLttD 
NA; r i'f"o-7::ffli\ * ti t K i r ; s: it «- 

fJHGF.-tfri'iitfffl^, ttt - h©tt6* 

* ^ li H ft » t i) ■ 4> M £ L ro R N A - v . 5 H 

*CHCF©cDNAfimiiT4:UTH, 
(3 1 let Fft*HCF(DcDNAj:t3t rHCF 
- FtJ cDNAlfiKttllRBftSl'Tt!! 



'J>-7--b r - J f i -> - 'JT?^>|I (PGR) 
tffl^X, «*lfH. 0kayam8^©7jfe(Uo]. Cell. 
Bio!. .2^ 1 61. 1 982, fcitfHol. Cell. Biol.. 
3_ 280. 1 983) JbSlMiU. Cub) er * © ^ ft (Gene. 
25. 263. 1983)*) * IMiU. A. Frohaan ^C^& 
(Proc. Nat). Acid. Sci. USA. 85. 899B. 1 988) 

7 T-yai'icfi^iit; ti:i?) c D 
NA7-f77'j-*i«r*:t*<m*5. cd 

NA«r«^iit J -7'-7^; K^?*-tbTfi, *; 
«ifi*©pBR 3 2 2 pUCl 
Ifc^PUC! 9 (X*t*tt> . te«ffi*© 
Pt'Bl 1 0 ( •> ^ v £ ) Ket!<*>Z>. */:cD 

t 1 0 *J:CM g t 1 1 (Kfttttt) 

© rc: R T £ ft 5 4> cd t li # i * . 

mRNAfKCtlt^lS?^f:cDNAf7 J 
7 7- £ Kt/:li77-^i:iE*iiATcDNA7 
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<! 1 rr. * S A C f I c c SNA t ^ T" t ',' - CD S3 K 
fc It , #! if -5 7 ^ 4 li t ^ O H C F f - - 
* T £ jr. R N A ii -5 ? r^tOftlt^; !i L- ; - © 

r-tr vik. Ltt, Eit, is #a teavt'c 
«« * t ^ ii a t j» , £ oi nt <= > '< x* ^ f cc ± 

ftlRfc^tfr^*l«4:c^iff.i s ft X. ii\ 
Biochemistry. ]J. 5294 C:37S) iZldftftlT^ 
iJ. If. Chi rgvin'b G^B; ii i T . 7 •? i: 
© ft It i r; ii t h©BSfc*>iMilfctt»e©r7 

* =' ( d T) t';lD~^A7^fffl^4fl[<*; 
c -5- h r ? 7 -f (; r ; tiii^TttmRNAt 

n » -r * ^ c p: t- * i . 

A © ^ 9 ^ftttlBi£^fcfrl&*^ i' ©fcfim R N 

A li , m«o a B tUT?D>^ v ^tt^ir^^WA 

:f.«iOnRNAt»8cuTifC^»3R^it! 



-<7'7 r J-^WRf i^fei LT, T Uarnatis 
©75& (Holeciilar Cloning. Cold Spring Harbor 
Laboratory. 1982. p. 239) V. Hyunh 

<i©;£& (UNA C 1 on i nfi : A Practical Approach. 

i_ 49. 1685)^* * mmr z z t 5. 

raRNAcfs!«i:*«t©cDNA7^77 'J - £ 
rt E £ t L T ? n > r ; ? tt C if iff A T <£ C 

!2!cDNA7 / 77 i ;-C?d-^>;': 

c D N A 7 ^ 7 7 'J - t LTH^n/:77X; 

k-p 7 T - if ©«mta^ ? ^ - ti, 

© i o fc£*Btet:#ft;* ft 5. Bii<£ 

*DW47\Rflfii tTli, ft! X. (JT Eschar i chi a co! i 
NM5 M. CMC (^f-7^->») , N 
W 5 2 2 , J M I 0 I (7 7 ^7i/7tt) Ci't 

? * ; k © * -ft , ttft»/u>->iffi, <a r t * ^ > 

-7 i- • * ft A, f J -7 /. ft : V t $ n ^ T . Jf:cD 
N A CD < 9 9 - *< 7 T - ^ © * £ , > t" h o '< 




t: » £ tr 4 Z t #Hi* 4 (Molecular 

Clonrar Cold Sprint hft"bDr Laboratory. 1982. 
P 249; t 

kf * fcDibtti^ii t ©PfcRIBteWKH^-o 

y >T tf- v' s > ft (Gene. H). 63. 1980) , T' y 

- 9 "4 ? 4 -V- y b >fc (Science. 1_96_ 
180. 1 977)ttifCj;' J TcDNA?D->tfiO 

Cloninj: A Practicil Approach.]^ 49. 1985)::. 

*©HC FtDiT i ;»EW*4^tl*©fie£© 
N A £5* LThi, 

] l 

A*-ft*U lEtH»i:LTcDNA7^7 
>J - * , TTCi^n^ri «DcDNAC«te 

7-i^:f<DMI!lDNAt?c»->5't5:t 
"J tE T fc * « C©77/v-i^^r>^9> 

is * n*. 

tat KHCFifittftgi^?^-cD»« : 

£ SB 4 ^ ti -t © I «! £ d - Kt5 cDNAH 
?^-fri«RB*!:J:iTcDNAtfl)t)lliU 

- © T * i: * R* * D N A 'Jif^tffli'Tfi 
4. 

J: 0 I* I < li, t*«f!©hhHGFt»*fl( 

£ m t: « * c £ K t: J: o (! j :/ o * - 9 - , (2? M * 




4- 30000(4) 

R;:ttR£Bfefttt^ (Uolecuiir Cioninf. 

Cold S p r ; r e Harbor ^8boretor>. Ne» York 1982" 

;:ff-.t^7x: * ~ -r - : j v t a m a ~ n a 

T 77> ~ c ONAlfiiEKA'ftS?^. 
^r^;&7 7 >• t' © ft ft t r: it t ^*CcD 
NAt/0-7t^T, ^tttrj^&ir^oTt r- 

•5 ; c ^ ttl * 4 . »9r^-77h^^©*tt*4 
1 Mi t f-fi*OHCFBcDNA04IEWli, 
7^i.tfr^<- K ©ft^fe CProc. Katl. 
Acbd. Sci. USA. 74. 560. 1 977) f> ^ > # - © ^ 
f 7 **^ (Proc. Nail. Acad. Sci. ISA.. 74. 
5463. 1977) K X (~ J; T ft £ * r. 4 «, ^ •=> i- , 
# £ ^ ttl* , © it: R N A fc tt It E W © *fe £ 
*fitcDNA«)llf*4i»litCcDNAOI 
ftoEWt**Lf;DNAf LT7 
7H'7-x^f>^>>ft CProc. Natl. Acad. 
Sci. USA. 76. 731. 1 379) C i t T If /; I: c D N 



!5i»»£3 K>, (6) 9 - i * - ? - * * t; J: -5 t: {ft 

*R"KJI1^4: £*<a}*4DNA©^?*- 
HT, tllSlCT'^i KpBR 3 2 2 . 

pic ) e c*£ts») , te-&m&*<D7^ 

KpUE I 1 0 ( : s Wtt ) , BSffi^O^^ 
i F p R B I 5 ( A T C C 3 7 0 6 2 ) , '< ? r 
* 7 7 - i> A g t 1 0. Agt 1 I < X h 5 * 
y - > tt ) , O-f/^SVH CB R Lit) k B 
PV f A T C C VR-70S) , bhD^/l 

*©«e^&*©^??- 

i'„ *£9J© t hHCFt«li:ft 

a s * 4 k ti * s v 4 ocDi 

ft *. I£ , © ? o - > ft S *l f: t h H C F €■ 

- - FT 4 D N A * S V 4 0 '< ? * -~©fc)W«« 

23. i 7 -:. mi; t « t* r. 4 "tMuittife* t-# a 




* £ - faster* *. 

BriiTU r H C F t ~ - KT***Efl©fc 
Si: B n 4 SJi: « E L f; fc CT ff :: 

^*lfcET-fc£*6, ! r p 7 c * - ? - , ! b 

SPO l SPO 2 7* c * - * - C 

- , PCK^ot-^-/;tt. ffi £ *< v 0 * » 

«»M**i-^--;j(^i.**-|fi*fcfc©j; 

t r p * - t * - * - , ] pp^-i*-5-C 
ft, »£*<«*■©»*, BmyF*-^*- 

CYCl^-- 

*-*-<Tft, ft£#*ttlEK!©»£, SV40 

I 5 

D H F R f 1 »i /;« 2 ff g 

(4)ff£fcto©«ffCft : 

3 > f x > htefcfc (J. Hoi. Bio!.. 
53. 154. 1970). yof77^hS; (Proc. Net!. 
Acad. Sci. USA. 75. 1929. 1978) 'J > 64 * A- ■> 
(Science. 22T_ 551. 1883) DEAEf 
+ X h 5 (Science. 21^ 166. 1982) , *L 
ft'<^*tt (Proc. Natl. Acad. Sci. USA. 81. 
7161, 1984), <f > tf h o ✓ < v * - i> > ^^(Proc. 
Natl. Acad. Sci. USA. 72. 581, 1975), -f ^ 
(Cell. 37. 1053. 1884) , t tilt 
U ? o-f >y * 0 > p yfc (Exp. Cell. Res.. 
111^ 347. 1984) n f i; J: ■> Tffii n, 
KIC***<fr«*n4. CCDf *, flfii LT 

f**^&n*. fcK^^ait^lorlsc i 2 7 

(J. Virol.. 26. 2S1. 3 978) * * -f ^ - X ^ 
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5> - ; * - 9 - , H S V I T K 9 ~ I * - 9 - K 
-cJ - i * - 5 - ffl ^ £ ?S s £ L; T * £ 
* ft 93 © t r H G F t = - »-'T4iiEWt* 

fiTiDNAii, -e © u n a & ft 51 $ r> * # <; ^ 
(: * R li < , «itf*iIT4!!4Bi:jpL/:» 

xm. *a, *> s - ti ±>wmt><bt> 

^fcJSISWt^TiDNATft^Ui'. 
**B© t KHCFt^ - kt***ew***- 
T4BEDNA©HRHte=K>fLTATC. tt 
RHjh3 K^tLTTAA, TG A, Jb * VMi T 
AGtlTUTfcJ:^. t^IiiC^TKtfe^K 
> . *> 4 i M* I* it = K > t 1 -3&±JE*£t)tf/: 

itt f;R£ 11 ::©IE*5e11 

'<^^-TK»lclftLfctS£©aiR^-*-i/ < £ 

t> ** t > tr > >ff»«e^, •> >k 

] B 

A X * - IF #*S£ C H O (Proc. Natl. Acad. Sci. 
USA. 77. 421 6. 1980) f ©*in» tt £& * © ffi 
£ttEtffl^4©*<*T*T$>4. 

GFtat££*4fcl&c:*©tt£KB;t;fc*fl!Jtt 

** + T**sn&. tttt<F(=iittff$ff£a*© 

Jfc*4.-J:Cf»3f9«f*<**5ti4. *te© 1 ffi t 
uTfi, £*£fc»©W£#*»ff LB 
** (B*R») , M 8 (J. Exp. Uol. Cenet. . 
Cold Spring Harbor Laboratory. New York. 1972, 
p.43I)1ft, flT£*<»ff crjift£, YEPDWlt 
(Genetic Engineering, vol. 1. Plenu* Press. 
Ne» York. 1979. p. U7)Cft. Iff £ £* ft tt IB !fc 
©»*, 2 0 WJ^T©^ i/|frRati» t r 4M 
EM**, DMEM*Jjb, RPM 1 1 6 4 0 % Jt 
(B^»») 'i f t»(?4 C t*<tt*6. 
!• t* 0 ll . 4*2cr-4 5*C, pHti5-8 
©fttETfr^n, » tc ff- 1; T * ft , « # fr 
f.e. flt££<!S«ti©fttttt6tt f o>t*6 
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!i . mt'-X, =: ? - y > t' - X, ft 4 ; Mi 
7 t*AtAc-;, 7 * c-" y ±? c, ft- 

^mi^nt, c r ^ £*yc*s*t jfi&ft 4 

<5' t hHG FCISB : 

I* tf tE ft * * 4 L * £ ft t h H C F tt . ^ JE 
-f , 4 * >Stm? ° v I 7 ? y 4 * £ 16 ? o v h 
*»T >t-^i.t: J: 4fc«f£, S - * 7 7 o - 

^-fjfMV^OV^J''?;?-*, ^/<';>-t77yC3- 

tf. 5 t Mi Sfc»T > t - t> A «fc 4 fclfrft, S 
l B 

1 5l*rft. 1 E^C '"Ift+yO 

15 C 5 u g /«f©T J^f^'JVtHlBU:, 
S «b II 6 I* OR # * L T "'iT^^Alf:. AC 
*pH1.4©PBSTZEft**, /ft 1 0 K MJ ? 
Dctftt**ft (T C A) TB«L/;. IDJK €- I 

tt T »ij it ft 0 , *©»l?IE*#>v * $ > * -K 

toTD-iJ-ft C J. Biol . Chem. . 193^ 265. 
1851) CKl^eitlltU:. **K*4**s*0 
Lfc t * If 0 it * tifc "Mcit 

3 > I- a - A, i CD* 0 > V <om t LT3JE*i>s :n 

>Z5 y hffSKaes&ff 1 m^f^rnzmnLT, 

DNAfc&Stt C d p 171 /m g S&K) tLf;, 

iftlSSa? (ECF) 1 0 n « /"Wtffiffc* 
Off? £Kff£e>D N A ^EEftfeO 5 O^cfflar 




4* 30000(6) 
rv; ^Glf^^n^rC^Fi ^ C * ft C IS K 

± i£ ^ r: ^ tt :: i T Ht ^ f. r; IF « V « II t 
K H G F tt , 7, hFl'U'v?^ £ £ * H 
CFtESCr: r- I 1 £ Jf «* £ C:> * « £ ffi J ii E 

tf. T 4 £ 6 £ /T- ~ r - e 

H G FSt5ii, Proc. Nit!. Acad. Sci. USA. 

sc. 7229 (i ess; i:£tsc l;t#c x 

t: IK £ L . 0O^-fc7 7 H^b:7-yt 

tt^n^7?hlf*Kailfc*-5K0x4:iK. 2 * 
1 0 ■ • m -r > x > & i 2 * ] c • ' m f = * / 

■/>^fttU:^ i ;TAU*»)t ( 7 d - -5 «K 

- h y - tt) fi»« u, nox^v^f^u- 

M: 1. 2 5 v I 0 1 «/-5xtO*ltTttt'/:, 
5 % C C , tiU3 0«0 t is J: CM 5 « N , CD 
»&T, 3 7tT2 ClfRftf *, Mm /«/ 

2 c 

filt KHGF©ftffil-J:>)*ttltt*3tt**F* 
M«Hfe(i* «*.f*lffatec!>»ntt)iffXffl, If SI It 

IfftOfcftEf fcffl. ft, 4 (.Mi If ft -f /!<*©£ 

KT, *»W€-*M«ti J: 9, * I, <R 

W T £ J5< , *JE9HiCft'beD|?«*lttR;E*n* 
t C T li V 1 1 « 

[I!?? Hfiir.RNA«»l: 

5 * h If tt m R N A li , 7T - i? > T * : ;*7 S 
m& (Biochenstry. 18. 5294. 1979) i:i-,T 

=7 Z> j ft (Proc. Natl. kz\t. Sci. USA. 69. 
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4 - 30000C7) 



HOfc. 1S72; i:;-,T«t.T«l^:, m Be * 
ffi«tt»T«rL^2 CKEttftfltjSf SD7 7 

k : o c a s r- *; ]rf£MU6r*3tf4b?; ( Bttfl: 
* t* 4 © 1 CI*!*. F * ft b ?- . » 4> f; 

!L SMH-i'/^^/JI, 2 5 m M ? i 
> » , C. i K ? *: r» -? r* v i, s h K 7 J- i)- h 
CiflH. OCJlRjff) 1 6 rf ir ac * X * * >> -t -r 

a 1M EtTA^tty^/, f 'j 7D 
^ B * itt (i g / rf ) | 7«/i:iR07 7 K IT 

# fc « i e ■/ £ k ■ l, . ^7?7>«aoML l 

8-5 5S5(U-,tf 5 OOCg, 2 0 If BL 2C 
r CD * fr T T it -t># « b * . DNAltttiLt 
ft, ettt Lf; R N Al £ 1 Lfcft«*(C 

NAt ImM EDTAt^tl OmM Mix 

CpH7.5) can, TEaKfttiar 

5) (L 5rf;:»KU £5t, 5 £to*fiabfi 
tt. IM NaCI»jtt0.5rftlBX.f:. 0. IN 

2 3 

« ft b . C © c D N A li , cDNA?d-;> 
r->^f Ail g t ] 0 ( T v •> + A H ) * JTH * X 
Huynh ^©^fiKDNA Clonine I. ft practical- 
approach. 1_ 49, ] BB2) i: W b . & © 1 -j t: A g 
t 1 OOEcoR IBiai:?n-;>nf:, E 
c oR 1 >f 7--tft«i^TlE©cDNAiB« 
0 / f >f Aftl/:*, T 4 D N A 'J # - 
■e^ffl^T c DNACDS^DBr.E c oR I 'J > ft 
- t tt: L . jfl«cD';^i?-£EcoR I fi ft 
U ft I o o*i/©fiiE«*ttr,:. STEttfitt 
T¥ftfl:L/:c DNAW»ffiy^*ji*7i.i:± 
CStCftl 0 0 « i b/;„ STE«t«T 

*ajLTcDNA»£5 0 0 u i *&*>ii« VOL 
K J: -^Xx* y - A,fct*<r 2 EItt OS b* BK *£ 
Eft* bX > * - ftto c D N A * . 

STE!*«i:*»LT5 C n g/WCJ > » 
-WtecDNA2 6 «i tRIILf:. & ^ l!r b 

ttlcDNAO. 1 HtT<DNA'Jf--ftlii' 
X*Ab?i. C©K(t*iitfx*y-/HtSbfc 



Ni CKTISIlfcL*:*, 0. 5 M N a C 1 & J: 
r ; it, M ELTAtAt 1 C m M f <; 7. * » U 
ft * ;STEtSftRi:ler; Ti|(t,^'.^ 
dTt^c-^t7i;:RNA««C.5i/f8A 

« X ft « b ?c +: V I a j F N A * * ft b r- . ; © 

( A ) RNA»*£00^fri*i«;- 
^tt»T»ir.?;#:j (a; R N A 14 . SWTE 
SftjR::$HC : // g ' ' y i © * tt - M K b 0 

± E : 1 ! X * £ r. * 'J C A ) RNA, 5 // U 
»fi£LTcDNA*l£^7i.^7X (TV 
i/titt) tFIU'X Cubler *b © & (Cent.. 
25. 263. IB83)i:*tt c DN'At^ttl/:. I 
*ttcDNA©tfftii. 1018ng, 2 * ft c 

♦ IcDNAIi, 7W-A</'?ao*A,/. C) 
I. v / v ) ttftJtx*/-/ttfc»c:.i:oXffiiS 
b^HK STEttfiJBnii&tfU ft 0- 7 g/20 
n i © * It i: ■ S b X A* *b tt « f a * T - 2or T 

C<fc*Rb, ff-itl/:fi»DNA©41t5 
£ ©T Ett*«t;:SH? U: e ;0«*DNAt 

-f > f I- a /< „ >r - y > rSIt-m b, A g t 10 
«»7T-^Hf:, 77-> , 7'U-Tf>?'R3 

*tt«£ffi^r;*-r > u J: 0 * S b 

cDNA i ttK^«b»^nrc«»7T-y»tt, 
5. CXI C ' « X * -= . ;©j;7(~bxfr»b 
f;cDNA7^77 'J-ll, ffi/HtUt^ft© 
? o a £-tojL^ S EttH5*Cl00mM NaCi. 

10m M MgSG<. fcJ;CFC01M-t??f-> £ttV20m 

OlDNAT'n-T*©** : 

*R^*^aajb^T£5-r h H C F fi*N* 
1ST ; ; fi*EW I 5 a 

V - V - N - C - 'l -P-T-Q-T-T-V 

C - W - M - V 

Vii/<U>, N«?7/«7^>, C li 7 

'j > > % ] li / v = . P ti 7* o >} > , T li 

ut-y. c u r i > . w U V V 7* h 7 t 
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+ K 

' accatcca:cc:acigtict; 

TGICT]CCIA7!CCITTIAC:a 
f DNAi/>tt>lf-3 « 1 A K >< 

'^^^tt) f= -t *j -ft Jit L- . * n * 
tf C !C » tt « ) tflli'T C t * 1 P ) ATP CTv 

(4? ? 7 KHCF*£*DNA©«5)Jtl*i*CDJa 

±E(2)T» 5 x ] o' «©I»7 T " 

i>* 3 7 *CT 1 5^Wft« x I 0* «CD*B*N 
MS 1 4 

2 7 0 «f t: jCJtB 2 3ox 2 3«OLB»^* 
t^u-Mfti:Ji|-(:«|U:. 5*4", 37 
ttl 2 75-?©tl;fcri.-h 

2 7 

J:^TSIsI8t#LTfrbIKL/:. C G> - h d tr 

(S±5K7-OHO tiff** , - 8 0TT30 
»*««3tLfc, # 3 «CD»f4^7 -? £J* 

«U ±E t W C^fcc J: 2 ft* 0 l ) > 
/4rfT^, »fc»flfc 1 d - >£R B C 

lfc#*Lf:. :©RBCl77-^t»fti:i 
RBC! cDNAt*»»rLfc. 
HbfltcDNAiDSJEWli, * - * * - * 

trffl^T^T^+^ffitii^TttSLfc. SIB 
KRBCl c DN AOilliEWt^t, RBC 

1 cDNAfi, 77 hHGF^*f3 - KTilS 
IEW ( 1 #B^£ 6 8 9#B) **ITT4. 

15) t hHCF*£*DNA©l&«t*XEfl©K 

2 : 

t ME* fffltm R N A C ? o > -f ? ? tt ) 5/*g 
4r»fii:LT±.Et2ltn«t=LTt Mf * * © c 
DNAt*«L7:. ]*«cDNA©C«li, 




4 - 30000(8) 

> c-t*o-^7^/L^-«:r)3 C # flE £ 

i. 5 M N a C I fc TJ U N N t C H ^ K 
i> T /», x * ft C 5 # ft * fl L , ^i: c 2 M 
V xttBtff ff ft C PH 7. 5 ; , 2 5 m M >; >*« 
ft ft C pH 7. 5 ) , 2 tt. M E D T A t ^ 2 x S 
SC«lftfr^;4*t$|Sft;; ; 5 £ ft « L ' - B 

* C * , 6C*C, 2lffHIltKfc3LT-hc^;i,c 

-X7-<Aj-cfrr7-?cr;DNAtlEtfl:L 
. ll'inr^FDt^D-x:/;^-!!, 6 
*SSC««ft, 5xf>^-H8«, 5 OniM 
PIPES. fciC/ ! 0 C m M V > fi* « ft ft . P H 
7. 0 , fr^;4'W^<;^^V->»>»Jti;s 
« L . 6 5*CT5»*fBIlPjlia^f- e | o 0'CT5 

# RC ft S Lfc-tElStO^PMfcJiE* «; rS ? ? 
I'tf K (ftj x i o* cpm) 7* o - 7 t y 
f** D N A ( 0. ] Cfi6fS«£jSJcU 

4 5'Ct-l S 1$ n /v -f 7" «J 9 << <t* - b > fi if £ 
ff-sTi. £ E5 ft « ~hDtA-o-^7/^^-(i 

5 0'CTd t KSDS£*t/6 xSSC«**tf: 

z i 

I I 0 0 n gT*-5/;, ff-iflfrcDNA© 200 
n g £T #d -*«&8tKi(cfc U 7>MLri4- 

I 0 ! it ) r ft B l fi ft . £ E(2! t E « (- L T c 
DNAM7":'J - CI) tR8'^fc, cDNA 

y^UDNAffli/^ri. (Tvy + A 
tt) tffinT (a»*P] d CTPT'lftLfcR B 
CI cDNAt7"D-7HT, A^'J^tf 
-^s^EfcfiBtfc^C/fcfriEirtec'C, fit* 
ttf* 0. I KSDSt*t*2xSSC»*»iLfc 
6in(i(4JtH«t:, k Hfft*cDNA7-f77 
(I) «Jft^;'J-->5 r t;i:y2i)CX? 
•;-.=.> 7* m*, Btt?D->HBC25tff 
7: . HBC 2 5 7 r - ^ ^ bUtfe C J: t) t». » 
StfcHB C 2 5 cDNAf!£iEW»»ffc^ 
WR»*5Ja5r»mft I*.. * 2 EglaJC H B C 2 
5cDNACDflB»*ifcE, »3BWi:HBC2 
5 cDNA«D«IEW®-|^t. & II H B C 
2 5 c DN A i:dflt i 1 TCATA ATCTT 



— 870 — 



3 6 




T CAAGTCT' CDffiEE??tffTi^ , >^5 
? ^'tDNA >>tf - 3 8 ! A 

(T^M '< -< x r ~ X ti ; t: ^ 0 6 JS. L, 
r: t CO^tDNAn 5 n i t / 7 t - t L 
L rFmRNAI CtgtHJIcLTtDNA 
C. 4 ii « * £ & L , Ktt;:LTcDNA?-rr7 
'.; - ( E ; tUSLf:, :CcDNA7/77l' 
- CI) £ : o ' 1 P ] dCTPT»*Lr:HB 
C 2 scDNACfi. 7kbEcoR Hfftt^D 
-7i;LTI|ft?c->HAC ) 9 * » . * 2 
HrbKiHAC 1 6 cDNA©*PRB*»E. * 3 
EfbJCHACl fi c DNAOttlCII©-ai^* 
T . :Oi^:LTHifl/:HBC25cDNA 
fcct^HAC I 9 cDNACttiEW tff 
*r b hHCF3 - KB*Oi4«EWfcJ:L^ 

ir^r. t f KG FOi c DNA4$EH^^, 
t I'HGFCBRKteD K>tiI*B©ATGT 
* 0 , Rita K>li2 ) 8 5*BeDTACtft£ 



hHCFC)S-«T-liTy r ( 6 7 3 * § ) t G 

s 

UK (h H C F n ©m»E*, f 5BC7f«t. 
-tE(5)T» *tt/:H A C 1 977->>DNA*tt 
iUXBiinHUScB ITMftU T if a - 
aEfcfrlMiiOQ. 8 k b©DNAffiirf»« • 
DlltL/:. H * C H B C 2 5 ;T-i^DNAttt 
mmX$ c t I tSmi [ TlfiftL, n k b© 
DNAlfrt»|'»(Lfc. :hb(DDNA«i 
frtft^Ufc«ll*B«niHliSmi IT 
«(tir:^^-^? iJ^I-KSM 1 8 ^ ( * h 7 
^ - > ti ) £ £ I, , T 4 D N A V if - -tr T *£ 
^tT^7^ ; KpBS (h HCF J ) 
»» * ft f ; p B S ChHCF I) £ttffil?XXba 
1 iSms ] T«ft Lfc. «RR*X b a I tS 
me ) TJb^fr bftffi(tur;COSttteffift5^ 
H-pEUK-Cl ( ? = > r 7 ? 11 ) t a 0 
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r K G F © c D N A tt * E W i: - 2 8 T ; ft ft 

>;^7f = - i * g O M 

t : ;: fit 7 ■ ,' HIE*. ;i L e u 5 h , 5 IS 
BOG I y i T A" H G r £ %■ O it C > 7 E 
H T * r: e IS? tt :: t - H G F £ CNiKfili, 

4 9 5 * g £ V a : £ It ? * ft 4 . ir:, t H 

CF©tt(fiCttfcEti::. A s n - x - S e r / 

T h r C T ■ j ttE« £ |§, 4 C 2 

i: rHCF!^7XW-y>. 7 ? * ; > , t 

B . t hHCFiltOo-«i:?'; >y^«*t 
»t$niE«t4lBr!»' S Tfc!), i *. * CD ,S 
- « Ji ± E * '/ / >Df 7-t'tDyof T-^« 

©fttfc*.0£m£$ftT^4Se r t H i s *t 

a z 

k b D N ARKtRf'u. T4DNA'J^-^t 
te^LTh FHCFR5<^-pEUK ChH 

gfi; 

m^ACOSftBfeOJKKfcfcct h H G F ii fr -f- 

!^n/:pEUK ChHCF I ) 7 5 X i K * 
i^y-Jl-tttLf:*, I 0 rr.M P E SffiRtti: 

BtK»3E) *T**d *:«tttf»JBI0 C Ci S - 

1 IDKS CATCC C R L - 1 I 5 0 ) t 1 0 m 
M P B S ff * ft T 2 © fc L ft h 'J 7* > > fiS 
Lfc. K8 3 Eftfrtt, tete « BE 2 x 1 C 
ff /«f t; £ J: -5 f- C c ^5 «g flfc iff i' # »ft I *c 
jti:«IL/:7'7X ; Ffc'tt 2 5 0 « £ t talfeff 
«ft2 5 0y/*ft£t. **TT] 0 ftH&'ff 
L fi. ~ cofr* ^ t- 7 ? z i K * » i& ft ft c K * 
E^'/^ie^lAKIZA - 1 2 c o :pds 

tt ) £ ffl t 1 t , &n jjr tir 4 k v / co . /< ^ x n 

2 C ; ^CifrTTfilE'^^lM^:: » 
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CO, ffSTCTSEBJlli^:, «!EgC 

-7f. HGFcDNAfHALT;'^^^< 
r * - , pEL'K-Cl^R^a-C^CCS 

t: fi . H C F m fi £ 11 * C -> . 

gsttt 2 

in v * c i 2 7 mare t khgfr«<?^- 

PBPMT (hHCFIJ © ** * E :i , KCBi: 
/TT, I Tfl^n^HAC J 9 7 T - D 

NA^MRKIBamH I tSc a ITififtL, 
7A't3-7tSl*»i:j:»3 0. 9 kbODNAKfr 
■ Lfc. B«i:HBC 2 5 7 r-yD 
NAtiRBlSci liPt t ITIUftU. 2. 1 

k bCDN AKK-t»» ■ WKL*. :n^oD 

3 5 

« {z^ (Gene. IS. 327. J 982) (Z ^ X > > f ^ 
■y?XUA,X?'(zf]<D?-ii>>* + --V CH 
S V - I TK) Mfr + tlXoyo*- $ - b* 
'J (AJIfK^rtAtlfiLfcreo+^i 
£^r: J:iT fc^mt tti, 

<2)v ^ * C l 2 7«SSS©fcKl£1*tt hHGFffl 

t F HG FJE5^ M-pBPMT (hHCF 
H 3 fi* lif Ier»bCD^^ (Cell, n. 223. 1977) 
:i <fc S ? * C 1 2 7«Bte^HAL/c. 

iE(l!t#-in/;2CM©P BPMT Ch HC 
FI] 7*7 X; K £ (X 5 M ttftAA-i/OA 240 
20mM HE PES. 28 0m 
M NsCIUC/I.tmM'JVBtMJOi^ 
i^SZxHEPES«lR (pH7. I) , 240 
^ f £ fltt L 7J< ^ ft] *. . tfiT3 O^dfl-^ 
tt i? 7* 5 * I Kt'J >i*Ai">^Cftitit8 

A £ I; «k I OJftJ^feJSiiLflf ( 
7 3 ) is XV \ OmMyAJ - >t!S»Lf;D 
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N A W n € h t- C 9j V R B? £ E a n: i tPs : 

: T ft ft " w t* - 7. ? / )■ K S I - f X } 7 
5 >* - > ti ; c R £ - , T 4 « N A ,r - f T ft 

^ i.' * t" 7 7 ^ p p s : h h c f r ; c bb h if 

fi r ! I C E C « ) £ * c 77 7.; K p £p 
MT^ITRfilSEccr.VTlfift:*, ffi * !S T 
* 7 * * 7 ~ * - *■ : S A ? ) T 'J > » 2 £ * 
£ L ■ ^ it , r;;; Kp 5 S [I.HCFi; 
: ' B X M *F * : ) C l C « ; tUSRIXba 
1 £ S t 1 I t N a e I T ft L T < D N A # V 

ft <- «fc C £ « ■ »Bl?:3. C kbCDNARfr* 
T 4 D N A 'J ** - -f ;: J: 0 f» A L t- ■ » o fi t 
pHCFR5^?^-pBPMT [ h H C F I ) 
(i, MT - I 7*o * - * - £ S V 4 0 
<D # M CA)frft^r7-/lo3P;:trHGFitE 
■f t-^ L. :^^8^M-i: B U7^c ! 2 
7 *B B£ CD ff? Jf £ & |£ , 7^'<fDvO-f;l,X CB 
PV) «fc 9*7fc*4. J ^JBKlElft** 

« 16 C 31 ?R ii , r7>7#7>Tn 5 CD n c c 

2 6 

CI 2 5«CO, OffSTTS 7 "C , 24 

I* Witt * t fc. 7" 7 ^; Kt'J 

HK ftJtfdfi U : I x 7 * •; > £ as jjr I il 

1 KHEPESUtft^^SfiTS^fcrU:. 
*«!T«Sfi€-ft# Lfctt, *SJ6KftU **bc37 
, CT2EB>># a '<-l>L/: i iEfe£ 1 C£ C 
IflT I ic/i/O G4 ! 8 [ ; s 7-7Vl) * C 
Rff *£fflt^T 5 W C 0 , CDffSTT 3 7 "C. 7 

»^^«#i:»^©HGFiStt©WODjfi€IRJP 
tliftTX? >; - - > r U t r-HGFKttttB 

«4tEii. 2. 3 7T / £ /E o fc. 
*Jfeff: 3 

FRJl^^ -©«« 

F*5l^?.?-pEVSVE I h H C F E ) O IB 
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ft g ti , * 7 E i: * Y . 7 ? x i F'pEVSVE 
ttiWWRE c oRVTftft*. HE 01 ti T a v. 
7 t X 7 t 5 - t' (BAP; T I > tt £ £ K' £ _ 

E tt ;; , £ fit * 2 T # 4> t. il 1 => x \ V p E S 
: h k z f i! : c b z: 9 2 * * 1 1 c e c * * 

t W 61 X X b s I tSe I ! c N fe c ! Tfiftl. 

T i dna*>; / 7-ft?»jf:igi l tz * , r 
^n-^IR^^Kiz^r^M • * JC L 1 C k b 
PDNAKH-f 7 4 D N A V *f - -tf 0. £ * A ^ 
. Hihr:t f-HCF*«-c?5-pEVSV 
E fhHCFI) it. SVuffl«7^-5- 
tSV< CCWWlfc-f©*',' ( a ) to > r ■#- 

a ©B 1: t h h c f as?-«rff r t>* ttz. *;« 

;:SV< CtDto-fa*-f-ttf>} ( A ) ff fie ^ 

t fc h H G F*£^©fcgt : 

thHCFfta^J^-pEVSVE C h H C 

i 1 

* H V 7 < IV 9 - ( B * i # T • y i x t K ) 
ciOHaLfc. :©*Ki:i/2 0?fOiMT 
ris-HCl CpH8. 5 ) M « £ DC * . ttfttt 
A ( 5 0 m M T t i £ • K C K 1 0 ir, M H 
cpet, ImU CaCli, i 5 C m M N 
a C K 0. 0 1 «T»cen 8 C , pHB. 5 ) T ¥ * ft 

DMCNa C.lCiiiiBK^E (£ft t 00 
WBBc^Y. HCFISfitfe-oI^ftfc, s 

(2) T 7 ^ - T / ? O V ^7 7^- 

S--tr7 T D-^«ailll* ) NftKTpH7. 5 K 
2 f§£© 0. 0 ] H Tieec 80t*t'*« 
*TIRU SlffG (] CirM T ; 1 t • H 
C K 0. 3 M N 1 C K 0. 0 1 H Twectr 8 0 , 

pH7. 5) T ¥ Is ft L r; *w< >; > - * 7 t o - * c 
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Pi; ;i, Xtom 2 tft&:z „r f + ' - - X'- 
/-7;-CHC«rtl«^L K =: K » « K M it C D 
KFR, KIICHO DL'KX»B::*AL?:c 

* i n «B ft li . # 7 ? U 3T ■> Ktft + y 
7U^^'*Sfr, 8 *F L,?: ! 0 X 7 > Ife !H 

yhU*<i-h**Ca-VEM** C7^-t 

* 5 f- - fe ; tffiv>T«ilL/:. ft S_ u * zj c 

- - It , ?t^^HCF|«£»fffif:»i;. 

^ ttlS » ft. ScTtlt KHCF**£U CHO 

- 1 tfctt tfr;. ;:<DlH!&mt hHCFtittlJ. 
S. I ^Jtlt/Z/BT-fc,/:. 

2 BHP8 9©lff*ii»ttJ;»>ffi* 

t K H C F £ A fi U * . 

bph8 e * © # » mm 0 0 ■< k , t* * at a 0 1 

« t i J; ? KTteen 8 0 £fcto * f- ^< 7 

4 0 

] a , 16, £ 3 cr ) C JS to L t flft«BTJ!J7A 

£ ft ff» » % 0. 3M*>bi OMCDNa C ] CJ:«S 

(3ii6ffiHPLC 

a ] 96 T F A ( h 'J 7 ;U * d ft » , v / v « ) 

7 U ( /< jf- 7 ■? KfeB. rtffi 4- 6 k. ft * 250 
■ ) t: >■< > tt R * to L , 0. 1 W7 F A ^ 

fcrt-4> e 0 >f ^ © t -t h - h ';/KD*[S:4g 

ECiCSaittr^fc. IBJftii hHCFiirj^ 0 

D7 h?'7it»l 0 H 1: * T . 

t hHCF©iCilift2 5 * gTfcO. * * ± * 

tt ^ ^ © i£ 11 E JK * it ^ 2 5X.Tfcr)/:, 
MiSDS.f'JT?'J;t7; K C tP. * » 

»fc ^ H C F £ 2 - > * 7' h x 5 / - A,m £ T 
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fc-JM^., m ft * It I |H::*T, fRKKKH 

CFii. (2-ME (-) ) Tlt#* 

2 - ME ( -O ) Til, ^^«6^-7. 5 7: ® a 

T * 6 C t & m & n 1l . t 0 « *< 2 *: © /< > K 

!5) a»tic;£«CDN^IlT - 
«K«*H C F© a « t 0 « L, 

2 - y ; - A,i:TJ7tUf:, & r 

-CUU CO * - * - * it) tr J: H P 

L C Cl £M} . a*££K*#«L*:. « U] li 0. ! 
WTFA**fc*tT-trr*-M^irJ:->fc. ; 

4 3 



7i;» 


DN AEH 




Lys 


47 


4B 


His 


24 


24 


Arg 


43 


42 


As p 


85 


8-0 


Thr 


41 


38 


Ser 


sg 


38 


Clu 


60 


56 


Pro 


45 


4S 


ciy 


57 


57 


AU 


22 


22 


cys 


40 


C ) 


Val 


S3 


35 


Met 


15 


17 


lie 


40 


37 


Leu 


38 


38 


Tyr 


32 


31 


Phc 


18 


19 


Trp 


18 


C ) 



l<fiffPLCKT»fc*r*f7o fc. 7X'< 
7 = - X . N- 7 «r f- /U # ? ? h +r ; >#**£iJ#tU 
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i 2 S 4 5 E 7 f P !C 
a% His Lys Lys Arg Art Asr Thr lie H:s C!u 

!! 12 :? 14 IE 16 17 \% :S 2C 
Phe Lys Lys St: Ait Lys Thr Thr Lei !le 

12 3 4 5 6 7 
dm Val Val Asn Cly lie Pro Thr 

:r-b©EWiiKHcHCF = - v « ig c £ 

IE«J:!;itt*r^:7;;*EflC3Z-E 1 

f B f i ^ 4 9 5-5 0 IIBC-SL/;, 

(61 t = ; ir!C£fc J : CfMtfltt 

«ll»HCFa2«/i;-/tt4t6N 

HCiai 1 0 *C . 24i»RttfftTtD*^»f 

L , 7- ;|^Otli:A>it, 7*ySt*gf**B-: 

f;. <ote*WT8(:jrl/r;i^:, DNASI 

EHit)lt«L/:7 ; yttlB&tt£:ffiCXIlftft& 

K -fc £*W«li .fc < -» Lfc. 



4 4 

(7) «!*t t* H C P ©|f|Hlfc»»&tt 

«in vitro<D#fiD^Tfia fc in vivo tc jg C « fff 
ItttfofcTfci. rHGFRftOWXttj C R 

«KL/:«»thKCFtfls)BL/:t:^, In 
IfiHt fHCFli*ttTS*J:n*^ftlt 

in** l*. t, ia*thHGFiima«^ 

*M H li , RBCI cDNAC«lE«tijir, 
ft 2 Eli. HBC 2 5 c DN AOMRRXftBlD 
fciCfHAC I B cDNA©«RB«JfeH(h;4r^ 
T a * 3 B ti , HBC2 5 cDNAfUXEWf; 
-B<ai&C/H AC I S c DNAOltlEWO-8 

* t 
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tbt^T. f < K(i. t H G F => - K * © ± 

tt*E»icr; y»Eitf,f.T« r. 5 B i* , ? a- 

CCSBfeffit hHCF*9l^M-Otllli!f 
/TT, ft 6 B 12 * 7 0;Ci 27ttteffltVHC 
FR«^?5-£DilBt?rT. ft 7 B :i * t -r 

/--X/^^-CHOte6db hHCF»9! 

^?5-^a«E^^r. fteeii, s - * ? T 

Ifcgtl tOKOt^^r*ET*i. ftlOHti, 2 
«HPLC{:tl>X, IILfcTthiMJJH 

T**. ftllBli, ttKfilftt: hHGFO»7cT 
R * * - 

k a a * a 



4 T 

CAATT CCCTCTCACC G77GGGATTC CCACTftCCCC -48 J 

CACAACCA7C ACA7CAC7CC CGACAACTTC AAATCCAACC ACCTTACAGA AAAT7ATTGC -42] 

CGCAATCCGG ATCGCGCTCA A7CACCATGC TCTT7TACCA CTCATCCAAA CATCCCACT7 -361 

GCTTACTGCT CTCAAATTCC CAAATGTGAC G7GTCAAC7G CACAAGA77C 77A7CGTCCC -301 

AA7GGGAAAA AC7ACA7GGC CAACT7A7CC AAAACAAGG7 C7GCACTCAC ATG7TCCA7C -241 

TGGGACAACA A7A7GGAGGA TT7ACACCC7 CATA7C77C7 GGGAGCCAGA CGCTAGCAAG -181 

T7GACTAAGA ATTACTCCCG GAACCCCCA7 CACCACCCCC ATCCACCfTC C7GC7ACACA -121 

CGGAA7CCTC TCGT7CCT7G GGA7TA77GC CC7AT7TCCC G7TGTGAACG AGATACTACA - 61 

CCTACAAT7G TCAA777CGA CCATCC7G7A A7A7CCTG7C CCAAAACAAA ACAACTGCGA - 1 

C7TGTAAATC GCATTCCAAC ACA AACAACA G7AGGG7GGA 7CC7TAG7T7 GAAA7ACAGC GO 

AA7AAACAC* 7CTGTGGCGC ATCATTGA7A AAGGAAAC77 CGCT7CT7AC 7CCAAGGCAA 120 

7G7777CCAG CTACAAACAA ACAC77GAAA CAC7ATGAAC CT7GGC77GG AA7CCA7GA7 J80 

G7CCA7CACA GACGCGAGGA CAAACGCAAA CACATCT7AA ACA777CCCA GCTAG7CTAT 240 

GGACCTGAAG CCTCAGAT77 CGTTTTACTC AACCT7GC7C GCCC7CCAA7 CC7GGA7AAC 300 

777G7CAGTA CAA77CATTT ACC7AG7TAT GGC7CTACAA TCCCTCAAAA GAC7ACTTGC 360 

AG7A7TTACG GCTGGGGC7A CACTGGA7TG A7CAACGCAC ATGCT77A77 ACGAG7AGCT 420 

CA7C7G7A7A 77A7GGGCAA TGAGAAA7GC AGTCAGCACC ATCAAGGCAA GG7GAC7T7G 480 

AA7GAG7C7G AA77ATG7CC TCGCGC7CAA AAGA77GGAT CAGGACCTTC TGAGCGAGA7 540 

7A7GCTGCCC CAC7CAT77C 7CAACAACAC AAAATGAGAA 7CG77C77CG 7GTCA77G7T 600 

CCTGG7CC7C CA7G7GCCA7 CCCAAATCG7 CC7GG7ATT7 TTGTTCCACT AGCA7AT7A7 660 

GCAAAATGCA 7ACACAAAG7 AATTT7CACA TACAAG7TG7 AATAGCCA7A CAACAGGCCA 720 

G7GTA777GA AGCATCCATC GATACAGGAA CA777CCAAC IC77CAGGA7 7AAAATG7CA 780 

CCTAAAACAA TCCTAAAACA AC7AC77GAG 7CTTCTGAGT G7TCACA7AC 7CAT7AA7AT 840 
A7G7CGCC7T 77CTGT7GAA AAAAAAAAAA AAAAAAAGAA 7TC 
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